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EXECUTIVE SUMMARY 
The Systems Engineering Competency Career Model (SECCM) was designed to 
assist with career development modeling and in the creation of position descriptions for the 
Department of Defense (DoD) (Whitcomb, Khan, & White, 2013). To achieve this, 
thousands of knowledge, skills and abilities (KSAs) were mapped and analyzed using the 
Bloom’s taxonomic classification schema.  Doing so allowed the NPS SECCM researchers to 
highlight the cognitive and affective learning domains requisite of competent System 
Engineers (SE). The competency modeling approach resulted in an interactive model, which 
identifies the KSAs required for DoD systems engineers to be considered competent at 
various career experience levels.  As such, training levels and competency sources are also 
identified within the model.  
The NPS SECCM researchers worked with a NDIA SE WG over the past several 
years to help create the initial OSD/DAU SE Competency model used as the basis of the 
SECCM.  The SECCM then added KSA details from several SE Competency models, many 
provided to the original NDIA SE WG, from a variety of organizations as a foundation.  
Redundancy was eliminated and KSAs were harmonized throughout the SECCM for 
consistency. The SECCM is a Systems Engineering (SE) competency model that is based on 
the OSD/DAU competency model currently used for the ENG community.  The SECCM has 
enhanced the current model through the addition of extensive sets of KSAs mapped to each 
of the SE competencies defined over a series of typical career development points. The 
model encompasses eight different documented systems engineering competency models 
from a variety of organizations.  These other competency models include The International 
Council on Systems Engineering (INCOSE) United Kingdom (UK), Boeing, The National 
Aeronautics and Space Administration (NASA), Office of the Secretary of Defense (OSD) 
SPRDE Competency Model June 2013 Refresh (also known as the Defense Acquisition 
University (DAU) Systems Planning, Research, Development and Engineering (SPRDE) 
Competency Model), Naval Aviation Systems Command (NAVAIR), MITRE, Boeing, 
Space and Naval Warfare Systems Command (SPAWAR) and the Naval Underwater 
Warfare Center (NUWC) Newport. Yet, only four of these models (NUWC, INCOSE UK, 
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OSD SPRDE Competency Model June 2013 Refresh, and MITRE) were used to derive the 
KSAs for the SECCM.  The OSD SPRDE Competency Model June 2013 Refresh was used 
as the basis for the highest-level categorization for the SECCM competencies into which the 
KSA were mapped. Also, the DAU SPRDE Level I, II, and III course learning objectives 
were transformed into KSAs and added into the SECCM. The iterative competency modeling 
approach included analyzing and re-organizing the KSAs based on the similarity of their 
competency definition. The KSAs were then re-aligned within the SECCM by following a 
bottom-up process of first eliminating duplicate KSAs, then eliminating items that did not 
seem to be explicitly defined as a relevant SE competency, and lastly by re-organizing each 
KSA into an appropriate competency.  As a result of this process, the FY14 SECCM has 
2,848 KSAs and 41 competencies. 
The KSAs within the SECCM have also been categorized to align with either a 
technical/technical management or a professional competency.  Research analysis results 
indicate that when it comes to technical/technical management competency within systems 
engineering at entry-level positions (SE-01), lower level KSAs from the cognitive domain 
are required. As the career level increases, so does the complexity of the KSAs within the 
cognitive domain. The opposite is true for professional competency within SE domains.  For 
instance, at entry-level positions, a high number of KSAs within the affective learning 
domain need to be learned.   
Overall, the majority of the KSAs were determined to fall within the cognitive 
learning domains of knowledge and comprehension. The NPS SECCM research suggests that 
this finding is noteworthy as these are lower level cognitive domains that can be learned 
through training and education. As a SEs’ career progresses through the journey-level (SE-
02) and expert level (SE-03) career phases, the focus shifts to application. At this stage in the 
career development, the individual is required to apply what was learned to do his/her job.  
As such, this finding suggests that expert level SE position descriptions should substantially 





This chapter will define what a competency is and explain why it is relevant to study 
for the field systems engineering (SE). The chapter will also describe the attributes of a 
“good” competency model, and describe how the Systems Engineering Career Competency 
Model (SECCM) has evolved.   
A. BACKGROUND 
In Fiscal Year FY13, the Department of the Navy sponsored work by the Naval 
Postgraduate School (NPS) to develop a Systems Engineering Competency Career Model 
(SECCM).  This model identifies a collection of knowledge, skills, and abilities (KSAs) that 
define the basis for developing effective systems engineers.  Progress on the SECCM has 
positioned the Navy as a Department of Defense (DoD) leader in the human resources 
management of this systems engineering competency. The SECCM can also assist graduate 
academic programs to specify student outcomes and learning objectives within systems 
engineering (SE) programs that will ensure the students have the entry-level KSAs required 
to perform successfully in their job. The implications of the research can also be used to 
develop structured curriculum content, assessment, and continuous process improvement 
techniques related to the development of SE learning, and to develop more valid and reliable 
instruments for assessing what systems engineers need to learn, need to know, and need to do 
(Khan, 2013). Proficiency levels and competency sources are identified within the model. 
Each KSA was defined in terms of Bloom’s Taxonomy in both the cognitive and affective 
domains.  The model is implemented in an Excel spreadsheet. This approach provides an 
interactive model that allows for tailoring the KSAs required for DoD systems engineers to 
be considered competent at various career experience levels (White, 2014). 
The SECCM used eight different documented systems engineering competency models 
from a variety of organizations as a foundation.  These other competency models include The 
International Council on Systems Engineering (INCOSE) United Kingdom (UK), Boeing, 
The National Aeronautics and Space Administration (NASA), Defense Acquisition 
University (DAU) Systems Planning, Research, Development and Engineering (SPRDE), 
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Naval Aviation Systems Command (NAVAIR), MITRE, Boeing, Space and Naval Warfare 
Systems Command (SPAWAR) and the Naval Underwater Warfare Center (NUWC) 
Newport. The KSAs were harmonized with Bloom’s Taxonomy based on affinity in the 
KSAs. 
1. Problem Background 
The Systems Planning, Research, Development and Engineering (SPRDE) career field 
has approximately 38,000 employees (Lasley-Hunter and Alan, 2011).  Given the sheer 
number of engineering field related personnel, one would think that there would be guidance 
on occupational codes or position descriptions for what systems engineering need to know, 
and need to do.  Yet, there is currently no professional engineering occupation code or 
position description for systems engineers within the Department of Defense (DoD).  
Similarly, there is no official system engineering competency model to form the basis for 
employee selection and career development.   
To understand the relationship competency modeling has with the identification of the 
competencies required of system engineers, the NPS SECCM WG developed a systems 
engineering career development competency model by researching the pertinent KSAs for 
systems engineers.  Proper training of this highly specialized workforce is imperative to 
assure successful acquisition programs. The DAU SPRDE curriculum provides DAWIA 
certification and some foundation but more must be done to provide comprehensive training 
and education for a complete education of systems engineers (Alexander, 2013). Systems 
engineers require many of the same KSAs as other members of the engineering workforce, 
but also require unique KSAs focused on customer mission/capability areas, technology 
areas, SE processes/activities and leadership skills. Developmental methods for systems 
engineers to obtain these KSAs range from informal on-the-job training to professional 
certifications and degrees (Walter, 2013). The scope of the research project was to develop a 
competency model, which could be used to meet the mission need for a competency tool for 
the development of position descriptions, career development plans and employee selection. 
Referred to as the Systems Engineering Competency Career Model (SECCM), the model 
consists of the core technical and general KSAs.  The KSAs were researched from the current 
models from various naval and engineering enterprises. Two key objectives of the SECCM 
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were: to develop an approach and methodology to obtain baseline information needed for 
systems engineering competency model development (for example the related KSAs, 
relevant education, training, and experience required) and to define career paths for systems 
engineers (jobs, assignments, and timing). Other objectives included to design and administer 
a survey to validate the competencies associated with systems engineering. 
2. What Is Competency 
Competency modeling can be defined as the activity of determining the specific 
competencies that are characteristic of high performance and success in a given job. 
According to Joshi, Datta and Han (2010), competency is defined as the ability to use the 
appropriate KSAs to successfully complete a specific job-related task. When combining 
competency with competence, the idea of competency assessment becomes apparent. 
Competency assessment is a tool found useful to organizations for allocating human 
resources for a successful employer-employee match. Competency assessment is also 
beneficial in creating job-specific professional development and accurate training 
requirements for employees to obtain a good match for a position.  
3. Competency Modeling 
Important to this research was the role of competency modeling, which is defined as 
the activity of determining the specific competencies that are characteristic of high 
performance and success in a given job (LaRocca, n.d.). Current research suggests that a 
“good, competency model has the following attributes: it has gone through 
much iteration; it focuses on a specific aspect of competency, it is simple and 
easy to understand, and it maps competencies across levels”. (Holt and Perry, 
2011) 
A “good” competency model should also map career levels in a way that is easy to 
understand. For example, if a given organization’s standards require that an individual attain 
the “practitioner” level for a competency, then it is assumed that the individual must also 
hold that competency when at a “supervised practitioner.” In addition, a “good” competency 
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model serves as a platform by which individuals can assess their skill set (Whitcomb, Khan 
and White 2013). 
B. PROBLEM STATEMENT 
Currently, there is no Position Category Description (PCD) for a systems engineer 
within Naval System Commands. PCDs have KSAs necessary to complete a job. 
Professional engineering occupational codes are used to classify the characteristics desired 
for various engineering communities. Occupational codes also provide a government 
resource that can assist in determining the number of employees in a specific field or 
occupation.  Occupational codes can also assist with manpower forecasting efforts.  Position 
descriptions highlight the KSAs required to be qualified for a specific job.  The position 
descriptions are helpful with finding the most competent candidate for the position.  Thus, 
there is a need for a competency model which identifies a set of KSAs that can be used to 
create position descriptions and related career development plans designed specifically for 
systems engineers within the DoN. This effort resulted in a foundation to build a SE career 
development plan that can be truly beneficial to both the Navel engineer professional and the 
DoD. 
 
Figure 1. Bloom’s Taxonomy Domain (from Wrightsuffmusic 2014) 
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C. OBJECTIVES  
Two key objectives of the SECCM were to: develop an approach and methodology to 
obtain baseline information needed for SE competency model development (for example the 
related KSAs, relevant education, training, and experience required) and to define career 
paths for systems engineers (jobs, assignments, and timing).  The objectives of the research 
project were achieved by harmonizing the SECCM across various engineering competency 
models using the Bloom’s taxonomic classification schema.  Doing so resulted in the 
baseline information needed for the SECCM, while also defining career paths for systems 
engineers. 
D. PURPOSE/BENEFIT 
The benefit of the research is that it will provide a model, i.e., the SECCM, that can 
be used by several organizations to identify KSAs pertinent to the development of systems 
engineers. The model will also allow the DoN to formulate competency development plans 
for the professional development of systems engineers. Furthermore, the model can 
contribute to the guidance on the development of graduate and undergraduate curricula in 
systems engineering. 
E. SCOPE 
The Deputy Assistant Secretary of the Navy Research, Development, Test & 
Evaluation Chief Systems Engineer (RDT&E) office continued the sponsoring from FY13, of 
the development of an overall approach, including data gathering and survey method and 
tools, to be used in support of the development of a naval systems engineering competency 
model.  In an effort to cover the scope of the project, the project was broken down into three 
phases.  The first phase was the development of the competency model, followed by the 
second phase, which focused on competency assessment.  The third phase will include a 
Competency Gap Analysis and Career Path Modeling. The SE Competency model 




Name Organization Email 
Samuel Winograd NUWC samuel.winograd@navy.mil 
Mark Reinig SPAWAR HQ mark.reinig@navy.mil 
Lori Zipes NSWC PC lori.zipes@navy.mil 
Mark Jones USMC mark.jones1@usmc.mil 
Paul Walter SSC ATLANTIC Paul.Walter@navy.mil 
Anthony Desantis NUWC anthony.desantis@navy.mil 
Eric Johnsen NAVAIR eric.johnsen@navy.mil 
Dr. Cliff Whitcomb NPS cawhitco@nps.edu 
Corina White NPS clwhite@nps.edu 
Rabia Khan NPS rhkhan@nps.edu 
Carl Flores SPAWAR HQ carl.flores.ctr@navy.mil 
Alan Dean NSWC HQ alan.dean@navy.mil 
Michael Persson NAVAIR michael.persson@navy.mil 
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Sara Hoffberg DASD SE sara.a.hoffberg.ctr@mail.mil 
Dr. Pamela Knight MDA pamela.knight@mda.mil 
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Table 1. SECCM Team 
F. METHODOLOGY 
Several competency models were used to construct the SECCM, including: NUWC, 
INCOSE UK, NAVAIR, SPAWAR, Boeing, NASA, MITRE and OSD SPRDE Competency 
Model June 2013 Refresh (also referred to as the DAU ENG Competency Model). The OSD 
SPRDE Competency Model June 2013 Refresh was used as the basis for the highest-level 
categorization for the SECCM competencies into which the KSA were mapped. However, 
only four of these models - NUWC, INCOSE UK, OSD SPRDE Competency Model 
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Refresh, and MITRE - were used to derive the KSA’s for the SECCM.  Additionally, a total 
of 654 DAU ENG Level I, II, and III course learning objectives were transformed into 
KSA’s and added to the model. The competencies were also categorized as to whether they 
would be developed by Education and Training, On the Job Experience, or Professional 
Development. 
In the SECCM, skills are mapped to proficiencies within the competencies based on the 
key words from Bloom’s taxonomy, and correlate to a specific cognitive or affective 
category.  In other words, cognitive and affective terminology is used to define the level of 
proficiency within the competency.  For example, an individual’s competencies at entry-level 
stages would include the cognitive and affective learning domains of: Knowledge, 
Comprehension, Receiving Phenomena and Responding to Phenomena.  At intermediate 
stages of proficiency, the individual would develop competencies within the cognitive and 
affective learning domains of: Application, Analysis, Valuing and Internalizing Values. 
Finally, at advanced career development stages, an individual would be proficient within 
competencies which fall under the cognitive and affective learning domains of: Synthesis, 
Evaluation and Organization. 
A SECCM working group (WG) consisting of subject matter expert (SMEs) was formed 
in FY14 with participants representing various organizations including the following: Naval 
Air Systems Command (NAVAIR), Naval Sea Systems Command (NUWC), Naval Surface 
Warfare Center Dahlgren Division (NSWCDD), Naval Surface Warfare Center Panama City 
(NSWCPC), Naval Postgraduate School (NPS), Space and Naval Warfare Systems 
Command (SPAWAR) Atlantic and Pacific, US Army (USA), US Marine Corps (USMC) 
and the Missile Defense Agency (MDA) to conduct a baseline review to verify the model.  
The baseline review conducted by the SECCM WG verified that the KSAs were aligned 
to the correct competency. If a KSA was determined to not be aligned to an appropriate 
competency, the KSA was re-assigned to one deemed more appropriate by the SMEs.  The 
baseline review also identified some KSAs that did not belong in the model. If the SMEs and 
stakeholders felt that a KSA did not apply to an SE application, the KSA was eliminated 
from the model.  In some instances, SMEs added KSAs to the model based on their 
experience.  Following the same sort of iterative process used in FY13, redundant KSAs 
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were also deleted and vague KSAs were re-written.  In an effort to enforce consistency in the 
model (while also properly using Bloom’s taxonomic classification schema), each KSA was 
updated to have an action verb at the very beginning of the sentence. The verbs were all 
converted to present tense.   
Research conducted thus far has included routine updates and changes to the original 
competency model following SME and stakeholder inputs. These processes have played a 
significant role in the evolutionary approach and development of the model. The SECCM 
WG matched these elements to three notional career experience levels: Entry, Journey, and 
Expert.  A two part division of skills addresses both core technical systems engineering and 
program management, as well as professional skills competencies (Delgado, 2014) 
Now that model has been harmonized into a single, coherent model, it will be 
analyzed from various perspectives to study its characteristics.  Doing so will allow the 
SECCM WG to understand how it would be useful in the validation process. During the 
validation process the model must be addressed in accordance to The Uniform Guidelines for 
Employee Selection. To assist with this process, the Office of Personnel Management (OPM) 
joined the SECCM team in July 2014. Figure 2 illustrates the life cycle of the validation 
process and provides background information for the SECCM’s development. 
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The specifications of 5 CFR 300A, Employment Practices, require (1) a job analysis 
for selection and competitive promotions in Federal employment, (2) compliance with the 
job-relatedness requirements of the Uniform Guidelines on Employee Selection Procedures 
(43FR38290), and (3) that resulting assessments target competencies required for the 
occupational position.  Therefore, OPM recommends a job or occupational analysis to ensure 
the most rigorous policies and standards governing human resources practices are met to be 
able to fully use the systems engineering competency model for all human resources 
functions.   
G. CHAPTER SUMMARY 
This chapter reviewed the evolution of the SECCM by identifying the eight original 
SE competency models used to create the model. The problem statement and objectives were 
established, each of which highlighted the importance of this project in developing a 
competency model, which can be used to create position descriptions within the DoD. 





















cognitive or affective learning domain. The methodology of validating the model in 
accordance to the Uniformed Guidelines was also discussed in this chapter.  (Note: A 




II. COMPETENCY MODEL DEVELOPMENT 
This portion of the report will highlight changes made to the SECCM in FY14. FY14 
research by the NPS SECCM research team identified whether each KSA was derived from 
Education, Training, or On the Job Experience.  It should be noted that the model was 
designed to maintain its level of detail through the highly iterative process.  The routine 
updates and changes to the original reference competency models used, SME and stakeholder 
inputs all played a significant role in the evolutionary approach.   
The OSD SPRDE Competency Model June 2013 Refresh was used as the basis for 
the highest-level categorization for the SECCM competencies into which the KSA were 
mapped. The SECCM has 2,848 KSAs and 41 competencies. These are categorized into 
Technical/Technical Management (Table 2), and Professional competencies (Table 3).  
Number Competency 
1.0 Mission-Level Assessment 
2.0 Stakeholder Requirements Definition 
3.0 Requirements Analysis 






10.0 Design Considerations 
11.0 Tools and Techniques 
12.0 Decision Analysis 
13.0 Technical Planning 
14.0 Technical Assessment 
15.0 Configuration Management 
16.0 Requirements Management 
17.0 Risk Management 
18.0 Data Management 
19.0 Interface Management 
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20.0 Software Engineering Management 
21.0 Acquisition 
22.0 Problem Solving 
34.0 Cost, Pricing and Rates 
35.0 Cost Estimating 
36.0 Financial Reporting and Metrics 
38.0 Capture Planning and Proposal Process 
39.0 Supplier Management 
 
Table 2. SE Technical and Technical Management Competencies 
 
It should be noted that although the SECCM was envisioned to focus on the specific 
competencies that define systems engineers on a primarily technical and program 
management basis, the set of competencies that reflect more generic engineering professional 
skills, or “soft skills,” are also included within the core model.  The NPS SECCM research 
team feels that systems engineers need these generic professional competencies at higher 
proficiency levels in the earlier stages of a career than disciplinary engineers. These 
professional competencies are listed in Table 3. 
Number Competency 
23.0 Strategic Thinking 
24.0 Professional Ethics 
25.0 Leading High-Performance Teams 
26.0 Communication 
27.0 Coaching and Mentoring 
28.0 Managing Stakeholders 
29.0 Mission and Results Focus 
30.0 Personal Effectiveness/Peer Interaction 
31.0 Sound Judgment 
32.0 Industry Landscape 
33.0 Organization 
37.0 Business Strategy 
40.0 Industry Motivation, Incentives, Rewards 
41.0 Negotiations 
Table 3. Professional Competencies 
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The updates mentioned were made in FY14 to the naval SE career levels based on the 
following experience level definitions: 
SE-01 Entry Level (0–3 years of work experience) 
• Able to understand the key issues and their implications. They are able to ask 
relevant and constructive questions on the subject. This level requires an 
understanding of the Systems Engineering role within the enterprise. 
• Example: New hires enrolled in an engineering career development program, 
typically able to complete it in 3 years. 
SE-02 Journey Level (3–10 years of work experience) 
• Displays an understanding of the subject but may require minimal guidance 
and with proper training and opportunity will be able to provide guidance and 
advice to others. 
• Example:  GS-12 engineers who are working in systems engineering. 
SE-03 Expert Level (10–12+ years of work experience) 
• Contains extensive and substantial practical experience and applied 
knowledge of the subject. 
• Example:  Senior systems engineers who are leading systems engineering 
teams and possibly act as a chief system engineer. 
A. SUCCESSFUL COMPETENCY MODELING APPROACHES 
Prior to developing SECCM, several competency model approaches were explored.  
Such as, the Pragmatic Guide to Competency report by Holt and Perry, the Career and 
Competency Pathing report by LaRocca, the Graduate Reference Curriculum for Systems 
Engineering (GRCSE) report by INCOSE, and The U.S. Department of Labor Employment 
and Training Administration’s (ETA) User Guide to Competency Models. A detailed list of 
the existing SE competency models used and a literature review is available in the FY13 
SECCM Interim Report, yet it should be noted that the SECCM was developed with all of 
these aspects in mind. 
The Holt and Perry Guide focuses on what defining a good competency model. As 
discussed in Chapter I, this guide concludes that a good competency model goes through 
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many iterations, focuses on a specific aspect of competency but is easy to understand, maps 
competencies across levels, keeps a small number of levels, maps levels clearly and 
emphasizes technical skills (Holt and Perry, 2011).  
The Career and Competency Pathing Competency Modeling Approach by LaRocca 
concentrates on how organizations can identify core competencies and how they can apply 
the competency data to improve the performance of workers. Additionally, LaRocca’s model 
illustrates some emerging trends in competency modeling. According to LaRocca, it is 
imperative that organizations understand what knowledge, skills and abilities are required for 
people in key roles to deliver business goals. LaRocca also stresses that there are six stages in 
defining a competency model for a given job role which include the following: defining the 
criteria for superior performance in a given role, choosing a sample of people performing the 
role for data collection, collecting sample data about behaviors that lead to success, 
developing hypotheses about the competencies of outstanding performers and how 
competencies work together to produce desired results, and finally, validating results of data 
collection and analysis and applying the competency models in real case scenarios (LaRocca 
n.d.). 
Research on how competency model approaches has shown that data can be applied 
to real-life applications (Schoonover et al., 2012 and Arthur Anderson, 2002). For instance, 
the use of competencies (in order of their effectiveness) can be used in hiring practices, job 
descriptions, training, performance management, and career pathing. (Shoonover, Shoonover, 
Nemerov and Ehly 2012).  
The Graduate Reference Curriculum for Systems Engineering (GRCSE) is a part of 
the Body of Knowledge and Curriculum to Advance System Engineering (BKCASE) 
(INCOSE, 2013). This competency modeling approach focuses on how to use Bloom’s 
taxonomy to set the level of attainment of educational or learning outcomes required for 
students engaged in an educational unit, course or program. In GRCSE, major attention is 
given to the cognitive domain, which is concerned with knowledge and how it is learned 
(Huitt, 2014). In contrast, the affective domain is a minor focus, as it is concerned with 
feelings, appreciation and valuation of the content that is learned.  With this in mind, the NPS 
SECCM research team contends that within some educational settings (for example military 
and theological), the affective domain is an explicit focus of competencies because of the 
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high standard of morals and values emphasized within the social settings.  It should be noted 
that this is one reason why the NPS study focuses on both the cognitive and affective 
domains. 
Lastly, NPS studied The U.S. Department of Labor’s, Employment and Training 
Administration (ETA) User Guide to Competency Model. The User Guide to Competency 
Model recommends five steps to developing a competency model, as shown in Figure 3.   
 
Figure 3. Competency Model Development Steps (from U.S. Department of Labor 
Employment and Training Administration 2013) 
 
Note that steps 3 and 4 are repeated until the subject matter experts and the 
development team agrees that the model is an all-inclusive representation of required KSAs.  
As part of step 4, NPS (in it’s implementation of the refining the SECCM) updated the 
current version of the SECCM based on Bloom’s taxonomic classification schema as adapted 
STEP	  5:	  Validate	  
Ensure	  acceptance	  by	  a	  target	  community	  of	  users.	  
STEP	  4:	  Re>ine	  the	  competency	  framework	  	  
Development	  of	  a	  competency	  model	  is	  an	  iterative	  process.	  Revisions,	  
additions,	  deletions,	  and	  reorganization	  occur	  at	  this	  step.	  	  
STEP	  3:	  Gather	  feedback	  from	  SMEs	  	  
Review	  is	  requested	  to	  determine	  if	  the	  framework	  re>lects	  appropriate	  
competencies;	  if	  any	  competencies	  are	  missing	  and	  if	  any	  terminology	  
changes	  need	  to	  be	  made.	  
STEP	  2:	  Develop	  a	  draft	  competency	  model	  framework	  
Themes	  and	  patterns	  in	  the	  existing	  information	  are	  identi>ied,	  
reorganized	  and	  a	  draft	  model	  is	  developed.	  	  
STEP	  1:	  Gather	  background	  information	  
Existing	  frameworks	  and	  models	  are	  analyzed,	  organized	  and	  evaluated	  
to	  determine	  af>inities	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by Krathwohl. Krathwohl converts the learning category from a noun to a verb.  For 
example, within the cognitive domain, Bloom had the skill of “Evaluation,” which became 




Figure 4.  Competency Model Development Steps (from U.S. Department of Labor 
Employment and Training Administration 2013) 
 
B. EXISTING SE COMPETENCIES SERVE AS A FOUNDATION 
The last thing that the world needs is yet more frameworks, so, again, the idea 
of cherry-picking different parts from different frameworks is a very attractive 
one. 
John Holt and Simon A. Perry 
A Pragmatic Guide to Competency: Tools, Frameworks and Assessment 
 
In an effort to meet the needs of the Naval System Commands to identify the KSAs 
required to be a competent systems engineer at various career experience levels, the NPS 
SECCM research team identified the KSAs across a series of systems engineering domains. 
Several competency models were used to verify the SECCM in an effort to combine skills 
from different sources to generate a complete scope of SE KSAs. The team identified eight 
SE competency models to determine the potential SE competencies for the Navy and 
organized the elements based on their similarities. The eight SE competency models include: 
NUWC, INCOSE UK, NAVAIR, SPAWAR, Boeing, NASA, MITRE and SPRDE.  In the 
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end, the SECCM team decided to use the 41 competencies of the OSD Competency Model 
Refresh of FY13, this resulted in the SECCM having 41 competencies. Figure 5 is an 
illustration of how existing competency models were used to create the SECCM. 
 
 
Figure 5.  Competency Sources Used in SECCM  
( from Whitcomb, Khan and White 2013) 
 
The next step in developing the SECCM was to map the KSAs associated with the 4 
competency models into the 41 SECCM competencies. The entries from the 4 competency 
models were analyzed and re-organized based on the similarity of their competency 
definitions.  
The baseline review with SMEs verified that the KSAs were aligned to the correct 
competency. If a KSA was determined to not be aligned to an appropriate competency, the 
KSA was re-assigned to one deemed more appropriate by the SMEs.  The baseline review 
INCOSE	  UK SE	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also identified some KSAs that did not belong in the model. If the SMEs and stakeholders 
felt that a KSA did not apply to an SE application, the KSA was eliminated from the model.  
In some instances, SMEs added KSAs to the model based on their experience.  Following the 
iterative process of FY13, redundant KSAs were also deleted and vague KSAs were re-
written.  Figure 6 shows the models used to derive the KSAs. At the end of FY14 SECCM 
has 2,848 KSAs.  
 
 
Figure 6.  KSAs sources used in SECCM  
 (from Whitcomb, Khan and White 2013) 
C. VALIDATION OF MODEL USING UNIFORMED GUIDELINES 
Once the SECCM had been harmonized into a single, coherent model, it was ready to 
be analyzed by the SECCM WG to study the feasibility of having it accepted by various 













understand how it would be useful in the validation process. To assist with this process, The 
Office of Personnel Management’s (OPM’s) Leadership and Workforce Development 
Assessment (LWDA) team joined the SECCM WG to assist in the refinement, confirmation, 
and strategic planning required to ensure the systems engineering competency model is a 
legally defensible, relevant, and sound tool that may be used for a variety of human resources 
purposes, such as career path modeling, skills gap assessment, and selection tool 
development. The validation process includes the following, a Job Analysis (based on 
Incumbent and Supervisor Panels), Occupational Analysis Survey, Proficiency Level 
Identification, Competency Gap Analysis, and Career Path Modeling. 
There is currently no professional engineering occupational code (08XX) for systems 
engineers within DoD. DCAT is being used to identify competency gaps based on 
occupational series. Since there is no validated SE competency model aligned with an 
occupational series, a model and related systems engineering tasks have to be created in 
order to accomplish a DCAT survey. DCPAS does not have a personnel research 
psychologist on staff to assist in validating a competency model, as does OPM, therefore 
OPM was tasked by DASN RDT&E to accomplish model validation.   
                         In an effort to fulfill Navy’s mission, the SECCM WG identified systems engineering 
as an area requiring further research to ensure employees performing systems engineering 
tasks are proficient in the competencies required for success.  Competency modeling is a key 
tool for ensuring a capable staff to accomplish the Navy’s current and future mission.  The 
systems engineering competency model will be intended for use both in and outside of the 
SECCM WG, and will leverage the research that has previously been conducted by NPS.   






Figure 7. SECCM Project Scope 
 
 
The following steps cover the entire occupational analysis methodology 
recommended by OPM.  The typical occupational analysis methodology entails four steps: 
review of occupational information, facilitation of subject matter expert panels, 
administration of surveys, and documentation.  The occupational analysis methodology will 
focus on the critical competencies needed to be successful in performing systems engineering 
tasks.  Specifically, information collected during the occupational analysis phase will provide 
the basis for determining which competencies should be assessed for what purpose, and how 
these competencies should be assessed.  The NPS SECCM WG has already begun the review 
of occupational information - therefore, the memorandum of agreement will begin with the 









































model meets legal and professional selection and assessment standards and guidelines for 
maintaining current occupational analysis documentation.  
 
Step 1: Conduct SME panels.  LWDA psychologists will facilitate SME panels to 
gather feedback and further refine the systems engineering competency model. LWDA 
psychologists will use the listing of competencies from the listing of competencies previously 
identified by NPS as the starting point for the panel.  In addition, LWDA will develop an 
initial listing of tasks from existing occupational information provided by NPS, such as 
available position descriptions, classification standards, previous job analysis data, etc.  
LWDA psychologists will then facilitate SME panels (one with incumbents and one with 
supervisors) to refine the task and competency lists and finalize occupational analysis survey 
content.  According to OPM and for the purposes of this project, incumbents are defined as 
employees who are currently performing systems engineering work and have a minimum of 
6 months experience in SE, but can have more experience than the minimum. The 
incumbents form a panel facilitated by OPM to review tasks that SE typically perform as 
aligned with the SECCM.  Supervisors are defined as first line supervisors of the employees 
who perform systems engineering work. The supervisors should have a minimum of 6 
months experience. The supervisors form a panel facilitated by OPM to review tasks that SE 
typically perform as aligned with the SECCM.   
 
Step 2: Administer occupational analysis survey.  The SE population is needed to 
identify those SE to include in the survey pool. The population sample should be 
representative of the population in order to use as a basis for model validation. Only a sample 
of the population will be surveyed. The population information is also needed to complete 
the Cost Estimate document that is required to obtain DoD Survey approval. Approval must 
be obtained prior to deploying the survey. Identifying the population of systems engineers in 
any organization is currently a challenge faced by the DoN and all other defense 
organizations. There is no single best way to identify SE, so each organization must attempt 
to identify their own population based on identifying engineers who perform tasks related to 
SE. Once all organizations have identified their populations, these will be reviewed with 
OPM and the SECCM WG to review the results. There are several organizations 
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participating in the SECCM WG, including NPS, DASN RDTE, NAVAIR, NUWC, 
NSWCDD, SPAWAR, USMC, US Army, MDA, USAF, SE-UARC SERC.  Only the 
Missile Defense Agency (MDA) is being asked to provide participation for the 4th estate. The 
Naval System Commands follow the tasker process and submit the responses directly into the 
tasker system.  Non-naval participants will send their inputs directly using a spreadsheet 
template provided. 
The occupational survey will be administered to a statistically significant sample of 
the population, and may include over-sampling to ensure capturing the breadth of the 
possible population, and results analyzed. In some cases, the results may indicate the portions 
of the sampled population should be excluded from the results. By oversampling, there 
should be enough survey responses to maintain a statistically significant sample for the 
results to be used to represent the population of SE. 
 Occupational analysis survey content will be tailored to meet the needs of RDT&E 
and NPS. Occupational analysis surveys typically assess, at a minimum, the importance of 
competencies to successful job performance and the frequency of performance and 
importance of tasks relevant to the job.  Surveys may also measure employee need for 
training or determine which competences are required at entry to the job.  The work 
described in step one above would need to be completed prior to beginning this step.  The 
survey will be developed by OPM after interactions with the incumbents and SMEs.  Once it 
is drafted, it will be available for review by the members of the SECCM working group.  The 
survey draft is expected to be ready by early to mid-December 2014.  Survey development 
and administration includes the following steps.  
 
a. Occupational Analysis Survey.  LWDA will compile task and competency 
information into a survey format.  The survey population will be identified and targeted to 
receive the survey through sampling relevant engineering series and survey branching 
methodology (i.e., survey respondents will be asked a series of questions to identify 
themselves as someone who performs systems engineering tasks, or functions as a systems 
engineer, or supervises individuals who do these tasks).  Survey respondents will be asked to 
evaluate the task and competency items based on criteria tailored to meet the needs of 
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RDT&E and NPS SECCM WG, such as: 1) frequency; 2) importance; 3) required at entry; 
and 4) need for training.  Both employees who perform systems engineering work and their 
supervisors would be surveyed.  If the project remains on schedule, the survey will be 
deployed in March 2015.  Unfortunately, until a draft of the actual survey from OPM is 
ready, there is no way to estimate how long the survey will take to complete. 
 
b. Analysis of survey data.  LWDA psychologists will analyze the data collected in 
the survey and use this information to develop lists of critical tasks and competencies for 
professionals performing systems engineering tasks.  Data may be grouped for each 
occupational series and grade level, by organizational group, or by additional criteria (e.g., 
roles) determined at a later date.  Tasks and competencies must meet certain criteria in order 
to be identified as critical, required at entry, or a training need.  
 
c. Occupational Analysis Documentation.  A key piece of ensuring a competency 
model conforms to legal and professional standards and guidelines is the documentation of 
the results of an occupational analysis.  LWDA will document the methodology and results 
for steps one and two in a technical report for use by RDT&E and the NPS SECCM WG.  
This report will be designed to meet professional and legal guidelines. 
 
Step 3: Proficiency Level Development. Proficiency levels define the range of proficiency 
an individual can possess in a given competency.  Proficiency levels are a key tool in many 
human resources functions, including selection, development, and performance management. 
This memorandum of agreement focuses on the use of proficiency levels for Competency 
Gap Analysis.  There are two types of proficiency level descriptions: (1) a generic 
proficiency level scale, which uses a single set of definitions to describe proficiency for all 
competencies and (2) custom proficiency level scales, which are customized to more 
specifically describe proficiency on each competency.   
 
a. Generic proficiency level scale. LWDA psychologists will review the competency 
model and definitions developed by the SME panels.  LWDA will hold a one-day focus 
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group with supervisors from the systems engineering profession.  In this focus group, 
participants will review the current competency models, and come to consensus on the 
minimum required proficiency level for each of the competencies based on the generic 
proficiency level scale. LWDA will work with SMEs to set proficiency levels that cut across 
individuals performing systems engineering work and will not set proficiency levels for any 
subgroups (e.g., by occupational series, organization). 
 
b. Custom proficiency levels. Custom proficiency levels are useful for career path 
modeling and employee development initiatives. LWDA recommends developing custom 
proficiency levels for a subset of competencies identified by SMEs as essential 
developmental competencies.  For the purposes of this memorandum of agreement, LWDA 
provides pricing based on the development of custom proficiency levels for eight 
competencies.  LWDA will conduct a four-day SME panel to develop the custom proficiency 
levels and set required proficiencies for each of the competencies.  Figure 8 illustrates the 





Figure 8. Validation of SE Competency Model with OPM Guidelines 
 
D. COMPETENCY GAP ASSESSMENT AND CAREER DEVELOPEMENT 
Step 1: Competency Gap Analysis. A gap analysis includes establishing required 
proficiency levels as discussed above and determining employees’ current proficiency levels.  
A gap exists when an employee's current proficiency level is below the required proficiency 
level.  LWDA will conduct competency gap analyses for the systems engineering 
professionals as identified by RDT&E and NPS and survey methodology.   
 
a.  Competency gap analysis questionnaires. LWDA will design and administer an 
online questionnaire to gather current proficiency data.  Two separate questionnaires will be 
developed, one for supervisors and one for incumbents.  Supervisors will provide ratings of 
employees’ current levels of proficiency for each competency and employees will provide 
































used in competency gap analyses with other federal agencies; except for the identified 
developmental competencies targeted for custom proficiency level development.     
 
b. Analysis of questionnaire data. LWDA will analyze the data collected in the 
questionnaire and use this information to identify proficiency gaps for each competency.  
LWDA will report gaps across the workforce and can provide additional analyses for 
subgroups of employees upon request.  The current cost estimate includes analysis across the 
workforce, without separate subgroup reporting. 
 
c. Technical report.  LWDA will document the methodology and results in a 
technical report for use by RDT&E and NPS SECCM WG.  This report will be designed to 
meet professional and legal guidelines. 
 
Step 2: Career Path Modeling. Career paths are established to guide employees, 
their supervisors, and the organization as a whole for employee development purposes.  
Career path models serve as a resource to employees seeking to further develop their 
professional skills, and in the case of systems engineering professionals at Navy, it may 
introduce employees to opportunities they may otherwise not know exist. As systems 
engineers do not have a unique general schedule (GS) level classification, employees 
currently performing systems engineering tasks may be less aware of the career path 
opportunities than their counterparts with a GS classification.  
 
a.  SME panels. A series of SME panels will be conducted to create the career paths 
and their supporting documentation. 
 
SME Panel 1: OPM will facilitate a one-day focus group with SMEs to define career 
paths and grade levels for Navy employees.  The paths will inform employees of career 
progression options outlining a career lattice. After the first panels, NPS will continue to fill 
in any gaps in the draft plans and also solicit input from other employees who did not 
participate in the focus group. 
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SME Panel 2: OPM will facilitate a second one-day focus group with SMEs.  In the 
second panels, OPM will work with SMEs to confirm career paths and revise where needed, 
and to identify the criteria that distinguish the progression of work at each grade level.   
 
SME Panel 3: OPM will facilitate a one-day focus group with SMEs to identify 
available enrichment activities, such as developmental assignments and training that are 
appropriate for employees at each level of the career path.  NPS SECCM WG has already 
identified employee training opportunities for employees at three levels of seniority. OPM 
would leverage this information and incorporate it into the career path model appropriately.  
This information will help employees and their supervisors articulate the development that 
will prepare employees for the next level of work. After the panels, NPS will continue to fill 
in any gaps in the lists of enrichment activities and also solicit input from other employees 
who did not participate in the focus group. 
 
Step 3: Career path progression documentation. The project will be summarized in final 
documents for the career path project.  These will include a document outlining the purpose 
of the plans, how they are to be used, and the responsibilities of the employee, supervisor, 
and the organization.  Career paths, grade levels, grade criteria, and enrichment activities will 
be outlined.  In addition, OPM will be available to assist NPS SECCM WG in conducting up 
to two sessions to roll out the career plans to employees. Figure 9 illustrates the details of the 
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F. CHAPTER SUMMARY 
Continuing research started in FY13, KSAs as defined in the SECCM, were 
mapped and analyzed using the Bloom’s taxonomic classification schema of cognitive 
and affective learning domains.  This approach resulted in an interactive model that 
highlights core KSAs required of DoD systems engineers. In FY14, following 
recommendations made by SMEs and stakeholders from input on the SECCM, the KSAs 
were again realigned to maintain consistency.  This was achieved by the elimination of 
duplicate KSAs.  Items that were deemed to not fit within an SE domain were re-
categorized based on how each KSA was written. Based on the realignment and re-
categorization processes, the SECCM evolved from 2,601 KSAs and 32 competencies in 
FY13 to 2,848 KSAs and 41 competencies by the end of FY14.  
The SECCM WG baseline review verified that the KSAs were aligned to the 
correct competency. If a KSA was determined to not be aligned to an appropriate 
competency, the KSA was re-assigned to one deemed more appropriate by the SMEs.  
The baseline review also identified some KSAs that did not belong in the model. If the 
SMEs and stakeholders felt that a KSA did not apply to an SE application, the KSA was 
eliminated from the model.  In some instances, SMEs added KSAs to the model based on 
their experience.  Following an iterative process, redundant KSAs were also deleted and 
vague KSAs were re-written.  In an effort to enforce consistency in the model (while also 
properly using Bloom’s taxonomic classification schema), each KSA was updated to 
have an action verb at the very beginning of the sentence. The verbs were all converted to 
present tense.   
Most importantly, the chapter summarized how now that the model has been 
harmonized into a single, coherent model, so it is consistent enough to be used for the 
OPM validation process.  The OPM LWDA will assist NPS SECCM WG in to achieve 
this objective by performing a job analysis for systems engineering by facilitating 
incumbent and supervisor level SE panels to identify tasks performed by systems 
engineers.  Next, an occupational analysis survey will be developed and reviewed based 
on the work of panels.  Afterwards a survey will be administered to the population using 
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the SE population identified based on input from all participating organizations. The 
results will be reviewed and shared with the SECCM WG in FY15.  After the model is 
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III. DATA AND ANALYSIS 
This chapter discusses some trends and findings identified when analyzing both 
the technical and professional portions of the SECCM. This chapter will also discuss the 
differences and similarities between the cognitive and affective learning domains.   
A. PRIMARY RESEARCH BY COGNITIVE AND AFFECTIVE LEARNING 
DOMAIN 
As NPS’s research reflects, the majority (67%) of the SECCM’s KSAs are 
mapped into the cognitive domain (reference Figure 11).  Particularly noteworthy of the 
NPS research is how it illustrates how specific SE related competencies that are 
characteristic of high performance and success in SE related jobs, can be apportioned. 
For example, with 33% of the KSAs being grouped in the affective domain, this reflects 
that this is important to the development of a SE (reference Figure 11). In addition, the 
NPS SECCM research provides weight to current research findings that suggest that 
affective learning constructs, such as to Value and Respond (Figure 14), are “important 
constructs today’s students must possess” and are essentially a deciding factor to the 
































Within the cognitive domain, about 24% of the KSAs are aligned under the 
learning constructs of Remember, 11% in Understand and 45% in Application (reference 
Figure 12).  
 
Figure 12.  Percent of SECCM KSAs within each Cognitive Learning Construct 
 
 
Figure 13.  Count of SECCM KSAs Categorized as Cognitive Learning Constructs 



























































Bloom's Cognitive Levels within the SECCM 	
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Within the affective learning domain, about 71% of the KSAs were mapped to the 
learning construct of Receiving and Responding. Seventeen percent of the KSAs were 
mapped to the learning construct of Valuing (reference Figure 14).  
 
Figure 14.  Percent of SECCM KSAs within each Affective Learning Construct 
  
 
Figure 15.  Count of SECCM KSAs Categorized as Affective Learning Constructs 























































Bloom's Affective Levels within the SECCM 	
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B. CHAPTER SUMMARY 
The SECCM is primarily comprised of KSAs associated with the cognitive 
domain.  Within the cognitive domain, a total of 35% of the KSAs are aligned within the 
learning domains of Remembering and Understanding.  Forty-two percent of the KSAs 
were found to be within the learning domain of Applying.  A major implication of these 
findings is that a great portion of the SECCM relies heavily on applying prior knowledge 
learned.  
Although the SECCM consists of mostly KSAs in the cognitive domain, it is also 
evident that to be a competent SE it is important to have affective skills and to be able to 
demonstrate the appropriate level of interpersonal competencies related to emotions, 
feelings and attitudes. For example, within the affective learning domain, a total of 76% 




This technical report addressed the need for a competency model as a solution to the 
gap between the lack of a current SE competency model which can be used in the 
development of a SE position description for the DoD. The SECCM model is unique in that 
it pinpoints what KSAs are required for development of naval systems engineering 
competencies at various levels.  The model has over 2,848 KSAs mapped across 41 
competencies.   
The technical report discussed how the use of the Bloom’s taxonomic 
classification schema for categorizing KSAs relates to competency development. To 
address the application of these competencies across proficiency levels, each KSA was 
mapped to one of three notional career levels, designated as SE-01 (Entry Level), SE-02 
(Journey Level) or SE-03 (Expert Level).  The sources to obtain the KSAs for each 
competency were also categorized as to whether they are developed through Education 
and Training, On the Job Experience, or through Professional Development. 
After analyzing the SECCM, it was found that within the SE-01 Career Level, the 
KSAs were mostly associated with the lower level cognitive and affective learning 
constructs. Knowledge, Comprehension, Receiving and Responding were all learning 
constructs that can be attained through Education and Training. As an SE progresses 
within his/her career from a SE-02 to SE-03 Levels, the focus of their skill set shifts 
towards that of Application. Meaning, at this stage in their career development, the 
individual is required to apply what was learned to do his/her job.   
A. PRIMARY FINDINGS ON EXPERIENCE LEVELS 
In the SE-01 Career Level for the Technical competencies, the majority of the 
KSAs were found to be within the cognitive learning domains of Remember and 
Understand. For instance, 43% of the KSAs in the SE-01 Entry level fell within the 
learning domain of Remembering. Eighteen percent fell under Understanding. This 
finding implies that these are lower level cognitive domains that can be attained through 
Education and Training.  
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Interestingly, when taking a look at the affective domain within the Professional 
skills competency model, it is clear that the three career levels all look very similar. For 
instance, throughout each of the career levels, Responding and Valuing formed the 
majority of the cognitive domain levels. Figure 19 illustrates the trend of the Bloom’s 
cognitive levels within the SECCM. 
 









































































































Figure 19.  SECCM Career Level trend to have Majority of the Cognitive KSAs in the Remember and Apply Learning 
Domains 








































SE-03 Level of SECCM	
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The evolution of KSAs across career levels within the affective domain for the 
SECCM is represented in Figures 20-22. In the SE-01 and SE-02 career levels, a majority 
of the KSAs deal with the affective learning domains of Receiving and Responding (71%, 
collectively). This finding may be associated with the idea that these are lower level 
affective traits that are classified as part of an individual’s personality traits. The SE-03 is 
representative of Valuing, Characterization and Responding. Figure 23 illustrates the 
trend of Bloom’s affective learning domains within the SECCM. 
 
 

















































































Figure 23. SECCM Career Level trend to have Majority of Affective KSAs in the Respond Learning Domain 
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B. USE CASE SCENARIO BY SPAWAR SSC ATLANTIC: IMPLICATIONS 
AND FINDINGS 
In FY14, SPAWAR SSC Atlantic adapted the SECCM v0.5 as a use case scenario 
to create their SE competency model. As illustrated in Figure 24, about 14% of the 
SECCM v0.5 was used directly. The SPAWAR SE competency model is still in the early 
stages of development, but as can be seen, a fair amount of it was tailored from the 
SECCM v0.5 to specifically to meet the needs of the SPAWAR. This example of a use 
case scenario by SPAWAR implies that the SECCM can be used as a foundation to meet 
an organization’s needs in developing a tailored SE competency model.  With this in 
mind, it is expected that the SECCM will be shared with other organizations in the future, 
with the additional capability to track the amount of the SECCM’s KSAs embedded into 
the model.  
 
Figure 24.   Percent and Count of SECCM KSAs adapted by the SPAWAR 
Competency Model 
 
Other findings related to the use case scenario by SPAWAR in adapting the 
SECCM v0.5 as a foundational tool to build a SE competency model are that, when 
comparing the percentage of cognitive KSAs in the models, the majority of the KSAs in 
both models seemed to fall under the learning domain of Application.  In contrast, the 
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model, while Comprehension has a proportionally higher percentage in the SECCM. As 
an illustration of these comparisons, Figure 25 compares the cognitive KSAs mapped to 
SPAWAR’s model to the SECCM. SPAWAR’s competencies 25.0 System of Systems, 
5.0 Requirements Analysis, 16.0 Technical Assessment and 6.0 Architecture Design 
Competencies represented more than 10% of KSAs from the SECCM. (Note that the 
assignment of competency numbers in the SECCM is arbitrary. As an example of a 
competency table from the SECCM, refer to Appendix A). 
 
Figure 25.  SPAWAR vs. SECCM: Percent of KSAs by Cognitive Domain 
 
The KSAs taken directly from the SECCM v0.5 and used in the SPAWAR model 
are shown in Figure 26. A major iteration in FY14 was to develop the SECCM v0.5 to 
better align it to Bloom’s taxonomic classification schema used by the Graduate 
Reference Curriculum for Systems Engineering. This analysis was based on an earlier 
iteration of the SECCM. The current model has been iterated to the SECCM v0.78. The 
major iteration to the SECCM v0.78 was to align it to Bloom’s taxonomic classification 
schema as adapted by Krathwohl. (Note: it should be kept in mind that in the remaining 
portions of the report and in all other previous sections (unless otherwise noted), the 
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C. CHAPTER SUMMARY   
This chapter discussed trends and findings when analyzing the SECCM. The 
chapter included a discussion on how the SECCM was adapted as a foundation for 
SPAWAR’s SE Competency model. Similarities between SPAWAR’s model and the 
SECCM were provided using pie charts and bar graphs.   
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V. SUMMARY, CONCLUSIONS, RECOMMENDATIONS AND 
FURTHER RESEARCH 
This chapter presents a brief summary of the research conducted in order to 
address the need for a SE position description and career development plan.  The 
development of the SECCM is summarized, conclusions from the analysis of the data are 
presented, and recommendations for future research are provided.  
A. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS  
The goal is for the SECCM to be used across the DoN and as the model evolves the 
DoD.  In an effort to meet this goal, the model must be validated in accordance with 
(IAW) the Uniform Guidelines.  In FY14 the Office of Personnel Management agreed to 
join the team and review the SECCM for validation under the Uniform Guidelines on 
Employee Selection Procedures.  Validation of this model will ensure rigorous policies 
and standards are available for a DoN systems engineering competency model for human 
resource management.  Although, many organizations within the DoN and DoD, both the 
services and 4th estate have competency models that are locally validated for their own 
use, there is currently not SE competency model validated IAW the Uniform Guidelines 
on Employee Selection.  Only a model that is validated strictly IAW the Uniform 
Guidelines can be used with confidence for all HR functions, especially for “high stakes” 
functions like hiring, writing position description, and creating job announcements. 
While the SECCM has been used as the basis for the INCOSE competency model update 
and used as a foundation for SPAWAR’s competency model it will not legally uphold in 
court unless it is validated in accordance with the uniformed guidelines.  Validation of 
the SECCM will involve practicing DoN systems engineers and their supervisors.   
There are several organizations participating in the SECCM WG, including: NPS, 
DASN RDTE, NAVAIR, NUWC, NSWCDD, SPAWAR, USMC, US Army, MDA, 
USAF, SE-UARC SERC.  The Office of the Assistant Secretary of the Navy Research, 
Development, Test & Evaluation believes that the SECCM can provide a valuable 
resource - a validated model IAW the OPM Uniform Guidelines on Employee Selection -
for all the services.  Due to the importance of having a model validated for “high stakes” 
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HR functions, DASN (RDT&E) is willing to fund OPM to validate the model for all 
services represented in the SECCM WG, making a model that is useful for all of OSD.  
In an effort to fulfill the Navy’s mission, the SECCM WG has identified systems 
engineering as an area requiring further research to ensure employees performing systems 
engineering tasks are proficient in the competencies required for success.  Competency 
modeling is a key tool for ensuring a capable staff to accomplish the Navy’s current and 
future mission.  To this end, the systems engineering competency model is intended for 
use both in and outside of SECCM WG, and will leverage the research that has 
previously been conducted by NPS SECCM research team in FY13.  
Continuing research started in FY13, KSAs (as defined in the SECCM) were 
mapped and analyzed using the Bloom’s taxonomic classification schema of cognitive 
and affective learning domains.  This approach resulted in an interactive model that 
highlights core KSAs required of DoD systems engineers. In FY14, following 
recommendations made by SMEs and stakeholders from input on the SECCM, the KSAs 
were again realigned to maintain consistency.  This was achieved by the elimination of 
duplicate KSAs.  Also, items that were deemed to not fit within an SE domain were re-
categorized based on how each KSA was written. Based on the realignment and re-
categorization processes, the SECCM evolved from 2,601 KSAs and 32 competencies in 
FY13 to 2,848 KSAs and 41 competencies by the end of FY14. 
To summarize, the NPS SECCM research team contends that the model can be 
used to assist graduate academic programs in specifying objectives within systems 
engineering programs to ensure students have the entry-level knowledge, skills and 
abilities required to perform successfully in their future jobs. This will be further 
investigated in FY15, as the KSAs are already defined in terms of Bloom’s taxonomy, so 
they lend themselves to direct development of learning objectives for university degree 
programs. Furthermore, the NPS SECCM research team feels that the SECCM can be 
used to assist with career development modeling, and for the development of position 
descriptions for the DoD.  As previously discussed, current FY14 research has begun to 
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APPENDIX A. EXAMPLES OF CAREER LEVELS FOR THE V0.78 
SECCM MODEL 
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Expert Level: 11.0 Tools and Techniques  
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APPENDIX B. SE COMPETENCY OBJECTIVES 
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